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TO A POINT
Joseph P. Tomain * Hurricanes have altered both natural and political geography, cutting new inlets with the same ease with which they dispatch navies.
-Kerry Emanuel l
I. INTRODUCTION
Hurricanes Katrina and Rita ravaged the Gulf Coast and are rightfully considered our nation's worst natural disasters. While there is no good time for a country to suffer such devastation and displacement, the hurricanes hit the United States at a politically sensitive time. For over a century, the United States has operated under a consistent energy policy that has served the country well. Events over the last four decades, however, have given cause to question that Traditional Energy policy. The hurricanes' damage helped focus that questioning. Increasingly over that period, national and international policymakers have recognized that energy policy does not and cannot stand alone and apart from the environmental consequences of energy exploration, production, distribution, and use. More specifically, those same policy thinkers have come to a consensus that global warming and climate change present significant threats to our natural and human environments 2 and that a responsive and responsible energy policy is necessary. Further, there is also a significant consensus that the human contribution to global warming and climate change through burning fossil fuels must be addressed. While it is fair to say that no consensus exists about what constitutes "dangerous anthropogenic interference" with the climate system, there is a growing sense that the current levels are unacceptable.
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While the hurricanes wreaked havoc in the Gulf, shutting down oil and gas production and damaging pipelines and refineries, they also had the odd effect of highlighting, once again, the significance and importance of our fossil fuel economy.4 It is more than oddly ironic that storms of the severity of Katrina and Rita disrupted the very activities that contributed to them. While no one makes the case that Gulf oil and gas refining and production directly caused Katrina, those hurricanes give us pause to consider how climate change has altered the natural and political geographies of our energy policies. The timing of the hurricanes was also politically sensitive because less than a month before, on August 8, 2005, President Bush signed into law a "new" energy policy, the Energy Policy Act of 2005 ("EPAct 2005"),5 which simply continued the old ways and the old thinking. He did so just as oil prices reached an historic high.
II. TRADITIONAL ASSUMPTIONS
The United States has enjoyed unparalleled economic growth and prosperity. Our country's success, in no small part, is attributable to an abundance of natural resources and to the intelligent and aggressive use of the energy derived from those resources. We have enjoyed our prosperity despite an absence of either a national industrial plan or a comprehensive national energy policy. Although the Department of Energy is required to report, bi-annually, a national energy policy to the Congress, the United States does not have a comprehensive and coordinated Production and protection are two goals that do not sit comfortably with each other and which often conflict. Instead of a coordinated and comprehensive energy plan, our national energy policy is based on a loose set of economic assumptions that have dominated the area for the past one hundred years.
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Our century-old Traditional Energy policy is based on three general and fundamental economic assumptions.
First, Traditional Energy relies on private capital and markets to create wealth and stimulate innovation. This fundamental market assumption rejects government coordination in favor of private competition. Second, Traditional Energy is based on the belief that there is a direct and positive correlation between energy production and economic productivity. The more energy that we produce and consume, the healthier our economy will be. Third, Traditional Energy is based upon the belief that economies of scale will enable us to produce more energy at lower cost. In other words, bigger is better. As utilities and refineries increase in size, the price of energy should fall. Each of these assumptions is true-to a Point.
From Colonel Edwin Drake's first oil well in Titusville, Pennsylvania and Thomas Edison's first power station on Pearl Street in New York City, energy production and distribution have increased in scale; energy industries have nationalized and centralized; and, in the process, for most of the 20th century, prices have fallen to the benefit of consumers and producers as [Vol. 52 well as the overall economy.
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The first assumption regarding private capital and markets creating wealth and stimulating innovation is true-to a Point. Markets and private capital also create waste and negative externalities. Alone, without government intervention, energy producers have no incentive to reduce waste or limit pollution in a market where a competitor can gain an advantage spewing particulates into the air or dumping waste products onto the land or into clean waters. As a result of an energy policy that is unconnected to an environmental policy, the United States is both the largest consumer of energy and the biggest polluter in the world.
The second assumption regarding the positive correlation between energy production and economic productivity is also true-to a Point. Reflect on your own experience. If you have ever gone camping, how much energy did you need to have a warm meal and to reduce the chill of a damp night? A low energy campfire works easily and well to increase your comfort dramatically. Reflect further. How many creature comforts do you enjoy? How many television sets are in your home? How many other electronic gadgets do you own? How cold do you like your apartment in the summer or your beer for that matter? Do appliances improve your comfort as much as that campfire?
The following United Nations chart demonstrates the relationship between energy use and human comfort nicely The United Nations Human Development Index ("HDI") shows that continued energy use does not continually increase human happiness. The Y axis, the HDI, measures comfort, based on longevity, knowledge, and standard of living while the X axis measures the amount of energy consumed to achieve a particular level of comfort.9 The chart reveals that most countries in the world attain very high levels of comfort consuming no more than 4,000 kilowatt hours of electricity per year. as much energy but do not show a corresponding increase in human development and satisfaction. After all, how many iPods can one own and enjoy? It is not simplistic to argue that human energy use corresponds to human happiness because the second assumption that there is a positive correlation between energy production and economic productivity is based on exactly that correlation. The question is how far does that correlation take us? Apparently, the correlation takes us not much further beyond 4,000 kilowatt hours of electricity per year.
Energy consumption and use contributes to the quality of life, again, to a Point. In the early stages of a country's economic development, increased energy use has a dramatic and direct positive correlation with human satisfaction.
1o Moving from an agrarian economy to a manufacturing economy provides more jobs, increased longevity, decreased infant mortality, increased health, greater education, even more jobs, etc. But the relationship is not linear and not sustainable.
The third economic assumption, stating that economies of scale enable more production at a lower cost, is also true-to a Point. Larger power plants, as an example, even nuclear power plants, are run more efficiently the larger they get although ohly to a Point. Today, power plants have topped out at about 1,000 megawatts, and newer plants are projected at less than that in the belief that smaller plants are more efficient even at lower productivity. A nuclear plant is basically a large tea kettle using enriched uranium to heat water to turn turbines to generate electricity. As Amory Lovins argued, we must coordinate energy use to scale.
ll In Lovins's phrase, using nuclear power to generate electricity to heat water is like "cutting butter with a chainsaw.,,12
These three economic assumptions have generated an energy policy which has existed in the United States for over a century. Looking at each variable, one can conclude that bigger is better and cheaper; that large-scale, capital-intensive, and centralized energy industries will contribute to a healthy economy; and that the more energy we produce and consume, the happier and more comfortable we will be. As a result, instead of local utilities serving local communities, we have generated large-scale 10 electrical utilities with regional and national high voltage distribution systems; a national network of natural gas and oil pipelines; and a regional rail system in some parts of the country directly linking coal mines to electric utilities all to serve the country's energy demands. The oil, natural gas, electricity, coal, and nuclear power industries have all developed and prospered with faith in a catechism of these three economic assumptions.
III. HAVE WE REACHED THE POINT!
The observations that energy markets have limits, that the relationship between energy growth and economic productivity is nonlinear, and that economies of scale can generate inefficiencies were made three decades ago by a young Harvard-and Oxfordtrained experimental physicist, Amory B. Lovins. work over the last three decades argues strongly that we can achieve higher levels of human development by consuming less energy or by consuming it more efficiently, suggestions which essentially represent the same idea.
Lovins called his concept of a truly alternative energy policy the soft energy path and contrasted it with the Traditional Energy policy he labeled the hard energy path. In 1977, Lovins argued that in fifty years we would develop a distinct energy policy which would replace the hard path on which we have relied for so long.
l7 The soft path would substitute small-scale, clean, renewable energy production for large-scale, dirty, fossil-fuel energy-and nuclear-generated electricity.ls The soft path would open new markets, capitalize on new technologies, and create a more flexible, as well as a more efficient, structure for energy production, distribution, and use. l9
The new path would rely on new technologies and market mechanisms to facilitate competition, economic growth, energy efficiency, and would provide resource, including environmental, protections. 20 The soft path was radical only in the sense that it was a departure from the energy structure with which we had grown familiar. The soft path was not radical in the sense of claiming that to achieve its goals, our quality of life needed to change.
If we flatten the curve in Figure One By referring to Figure Two and concentrating on The Point, it is clear that three possibilities exist for the energy future. First, we can extend the graph upward along Line A and increase human satisfaction and happiness through an energy policy that is less costly and more efficient. It is not inconceivable that technological developments can increase energy use, at lower cost, in more environmentally sensitive and sustainable ways. Or, we can continue along Line B on the energy path that we are currently on and continue to consume energy with no increase in human satisfaction or happiness. This static path of continued use with no deterioration of our human and natural environments is unlikely to occur without a change in energy policy.
The third and final alternative, along Line C, is to move downward on the graph and experience increasing energy use together with a reversal in human development. 21 This last path directly contradicts the economic assumption that our lives are better as we consume more energy. The reasons are clear. The more energy we use, the more pollution we create, and those negative externalities contain social costs. Economist Herman Daly argues that "[o]nce we pass the optimal scale, growth becomes stupid in the short run and impossible to maintain in the long run. Evidence suggests that the U.S. may already have entered the uneconomic growth phase ... . ',22 This path is most likely as we continue to consume and burn products which contribute to global climate change and as countries such as India and China significantly increase their consumption of fossil fuel energy. A recent study, as an example, argues that we must reduce pollution; otherwise, it estimates the United States can suffer as much as $74 trillion in damages.
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The world's environment and economy demand that we reconsider and rethink our Traditional Energy policy. As we reconceptualize energy policy, it is useful to think of our economy as divided in half. Roughly half of our energy economy is devoted to oil and natural gas production and distribution and the 21. I can imagine, however, an additional alternative in which the line curves backwards indicating that we can improve human development and consume less energy.
22 remaining half to electric production and distribution. 24 We can further divide the electric side of our energy pie into half again with approximately 50% of our electricity being generated by coal and another 20% generated by nuclear power.25 As a result, coal, natural gas, oil, and nuclear power constitute about 90% of our energy economy. To be sure, we have enjoyed the fruits of Traditional Energy, but the world has changed. We must ask ourselves whether we have reached The Point at which a new energy policy, with new energy thinking, has become a necessity.
IV. OLD WAYS
Although Hurricanes Katrina and Rita drew our attention to energy policy, those events by themselves did not stimulate new energy thinking. Three decades ago, Amory Lovins raised these questions. Today, he is no longer alone. Lovins's ideas were intended to change the political geography and natural landscapes of this world over the last thirty years and they have provoked any number of people to rethink old ways. Unfortunately, the federal government has failed to take these developments seriously. This failure is not a partisan matter. 26
Rather, several presidential administrations and the Congresses associated with them have continued to maintain policies that have worked in the past. A brief snapshot of current energy policy reveals the continuing adherence to old ways.
The current Bush Administration, like the Clinton, Bush, Carter, Reagan, and other presidential administrations before it, has continued Traditional Energy policy and practices. Current energy policy is contained in two significant policy statements. mid-1970s and that we will need a 32% increase in energy production by 2020.
28 The Policy also emphasized the preference for private sector energy production,29 the need for more oil refineries,30 the possibility of drilling in the Alaskan National Wildlife Refuge ("ANWR"),31 and the need for an improved electricity infrastructure. 32 The Policy also spoke about the need for more nuclear power while giving a nod to conservation and alternative and renewable energy resources.
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I want to remind you about the fact that this economy of ours has been through a lot. And that's why it was important to get this energy bill done, to help us continue to grow. We've been through a stock market decline; we went through a recession; we went through corporate scandals; we had an attack on our homeland; and we had the demands on [sic] an on-going war on terror. And to grow this economy, we worked together to put together an economic growth policy, an economic growth package, the cornerstone of which was to cut the taxes on the American people. And that tax relief plan is working. This economy is strong, and it's growing stronger. And what this energy bill is going to do, it's just going to help keep momentum in the right direction so people can realize their dreams. The message also suggested that the United States fund research and development for hybrid cars, batteries, and ethanol, and that we begin to wean ourselves from Middle East oil imports. 46 This hopeful language, however, was not followed up with hard investments. If we go inside the numbers of the State of The Union message, we find that it is estimated that its total investment would be about $236 million 47 or 1140th of the $10.7 billion quarterly profit that Exxon enjoyed earlier this year. 48 The energy message also recommended research and development of new batteries and earmarked the miserly sum of $6.7 million for such investment. exploration and development of the Outer Continental Shelf, 59 and three new Liquefied Natural Gas terminals are planned for Louisiana, Texas, and New Jersey.60 Coal remains our old and future king. Depending upon whose reserve estimates you read, the United States has either 250, 500, or 1000 years of coal reserves. An all time high of over 60% of our oil 61 and an increasing amount of natural gas comes from imports, and even hard-line environmentalists are now beginning to soften on the future of nuclear power because of its carbon-free emissions. 62
Indeed, the Nuclear Regulatory Commission is entertaining several new applications for construction and operating licenses and has recently approved the designs for standardized plants. 63
From the electricity side, we see an increase in merger and acquisition activity, a movement towards standardizing grid reliability, re-licensing hydro-electricity plants, and easing regional transmission organization regulations. In other words, coal will playa role in our future; oil and natural gas imports will continue and so will domestic exploration; electric utilities will become larger and more integrated; and nuclear power, which has not seen a 62. See, e.g., THoMAS B. COCHRAN ET AL., POSITION PAPER: COMMERCIAL NUCLEAR POWER 2 (2005), available at http://www.nrdc.org/nuclear/power/power.asp ("NRDC would not seek to exclude new nuclear generation from competing on a level playing field with other reduced-carbon energy sources.").
63. The Nuclear Energy Institute reports that four nuclear power plants are under review and that several others are under consideration. Nuclear Energy Institute, New Nuclear Power Plants, http://www.nei.org/index.asp?catnum=2&catid =344 (last visited November 15, 2006). Additionally, the Nuclear Regulatory Commission has approved three standard designs and is considering a fourth. Id.
While the new legislation does provide some support for alternative and renewable energy resources, that support does not go far enough, and the playing field is not level. It is imperative that we broaden our energy strategies and think beyond the simple idea that the more energy we use, the better our economy will be. As we broaden our energy strategies, what other variables should we consider?
v. NEWENERGYTHnaUNG Let's return, for a moment, to The Point. Traditional Energy policy, which connected energy production with economic growth, has greatly benefited the country. However, that policy may not be able to sustain us, and the issue of sustainability is crucial. The idea of sustainable energy began in the United Nations 64 but has only been paid lip service in United States energy policy.65 Nevertheless, the ideal of sustainability is crucial for our future. Sustainable development has been defined as the ability to develop in a way which "meets the needs of the present without compromising the ability of future generations to meet their own needs.,,66 In terms of energy policy, sustainability means not only developing healthy and vibrant economies, it also means protecting the environment, paying attention to increasing globalization, and being sensitive to domestic and international security. This new energy thinking is reflected in several important non-partisan studies.
67 These studies venture beyond simply linking energy and the economy. Instead, future energy policy now must operate with more complex variables and must pay increasing attention to energy, the economy, the environment, as well as national and international security.
These four variables-energy, economy, environment, and security-emphasize the need for a more broadly focused energy policy. Our energy future depends upon it. Our energy policies must contribute to a healthy economy without destroying the environment, and our energy policies must protect us in the post-9/11 world.
Our energy policies should be sustainable, decentralized, and scaled-to-task. Further, these policies should develop new and smarter technologies, increase the use of conservation through decreased demand, increase energy efficiency, and rely on renewable resources and alternatives to fossil fuels. Again, Amory Lovins has written extensively and wisely on the types of changes that must be made both on the electric side of our energy economy and on the oil side of our energy economy to change our reliance on traditional energy policies. On the electric side of our energy economy, better batteries, smarter meters, more efficient transmission, better architecture, and longer-lived light bulbs can increase energy efficiency notably.68 Similarly, on the oil side of the energy ledger, improved fuel efficiency standards, biomass, better engine design, better built highways, and lighter and safer trucks can reduce oil consumption and reduce our oil dependence. Another problem of attitude is that of focus. By increasing the number of key variables in creating a sound energy policy, the number of possible paths increases, causing a possible loss of focus. Traditional Energy concentrated on the link between energy and the economy. Smart Energy requires a policy that additionally acknowledges the importance of the environment and security as we go forward.
Massachusetts Institute of Technology Professor John
Holdren sets out the problem nicely in a recent paper. 77 Holdren points out that developing an energy policy is difficult because of "the multiplicity and diversity of economic, environmental, and securityaims.,,78 In addition, we must accept the fact that there is no "silver bullet.,,79 There is no energy source free of limitations and liabilities. Consequently, if we hope to develop an energy policy that is only concerned with the economy, we will end up with a Traditional or hard path policy. We will continue to invest in existing industries and markets because they are already developed and they are entrenched both in the economy and in our politics.
If, instead, we chose to focus on an energy policy that is primarily environmentally sensitive, we may be thinking too narrowly about renewable resources and alternatives and may be making investments that have not been fruitful in the past. Finally, if we concentrate primarily on energy and security, then as we try to domesticate our energy production, distribution, and use and as we wean ourselves away from foreign sources of oil and natural gas, we will find ourselves relying more heavily on domestic coal and nuclear power.
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we will be burning more coal, which will create more pollution and increasingly contribute to global warming. Similarly, if we continue to import oil at the current rate, our security is threatened. If we use only renewable and alternative resources, we might face an energy shortage because of the variability of energy sources such as wind and solar and because markets in these resources have not been robust. The answer lies in a Smart Energy path and is based on transitional policies that Lovins wrote about thirty years ago.
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As we move to Smart Energy, we need not abandon our economic assumptions; nor do we need to dramatically alter our quality of life. Indeed, we need not alter it at all. Instead, we can continue to rely on markets and private capital, and we can continue a high rate of energy production and consumption. We will simply get greater use out ofless energy. We can accomplish this goal by modifying the economic assumptions to make room for greater efficiencies, a diversity of energy sources, and smarter technologies that deliver less centralized and scaled-down energy to consumers.
There is another shift in focus of which we must be aware. Federal energy policy, as noted above, is today what it has been for over a century.
Energy industries, firms within those industries, and politicians who represent those firms and industries are familiar parts of the federal energy policy bureaucracy and network. The new energy thinking that has been emerging over the last several years has come not from the federal government but from the states and from private markets.
Nearly half of the states in the country now have renewable portfolio standards, which require electricity producers to use certain percentages of renewable or alternative sources in their energy production as part of their energy policies. As There are two things we can take away from reflecting upon what Katrina means for our energy future. First, even though Traditional Energy policy is alive and well in the federal government, it does not go unchallenged. State governments and private actors are pushing forward with the new energy thinking. Private markets see the value in renewable resources and are responding to investment opportunities. Similarly, states are not constrained and are responding to what their citizens perceive as our necessary energy future. No longer can we simply focus on the relationship between energy and the economy. Instead, we must acknowledge and recognize the need for our energy policy to provide both security and environmental protection.
VI. NEW POLICY CHOICES
Given the new thinking on energy, how does or should it translate into policy? Two alternatives suggest themselves. The first alternative is the brute force alternative. Let markets take care of energy policy as various consumers and producers let the laws of supply and demand operate. Remove all subsidies, tax incentives, and other financial supports. Given entrenched interests in industry and government, this is not a realistic option, particularly given the fact that existing legislation so heavily favors the Traditional path. The other alternative is to level the playing field. This alternative has several dimensions. First, funding should be shifted away from traditional industries and towards those alternative or transitional industries that can better produce energy, protect the environment, and safeguard our economy and our security. In addition, significant increases in research and development are necessary. John Holdren notes that US public and private spending on energy technology totals about $5 to $6 billion per year or less than 1% of what the country spends for electricity and fuels. specifically for the purpose of developing sophisticated large scale electricity storage systems. In either event, it is important to recognize both that Traditional Energy has had its day and that diversity, new technologies, and innovation are necessary for a future responsive to the new thinking.
